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(54) INFORMATION RECORDING APPARATUS AND METHOD, INFORMATION REPRODUCING 
APPARATUS AND METHOD, INFORMATION RECORDING MEDIUM, PROGRAM STORAGE 
MEDIUM, AND PROGRAM 



(57) In an information recording apparatus and 
method, information reproducing apparatus and meth- 
od, information recording medium, program storage me- 
dium, and program, the titles of contents can be read 
out rapidly to be displayed. Allocation class is provided 
as attribute information relating to the attributes of files 
to be recorded on an optical disc, and files with the class 



of Gathered File are collectively recorded in a Gathered 
File area which is formed at a prescribed position on the 
optical disc. File 1 to File 3 including the titles of the con- 
tents are recorded in this Gathered File area. The re- 
cording area between A1 and A2 for FSD (File System 
Descriptor) is fixed but the recording area between A3 
and A4 of the Gathered File area can be changed if nec- 
essary. 
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Description 

Technical Field 

[0001 ] This invention relates to an information record- 
ing apparatus and method, information reproducing ap- 
paratus and method, information recording medium, 
program storage medium and program, and more par- 
ticularly, relates to an information recording apparatus 
and method, information reproducing apparatus and 
method, information recording medium, program stor- 
age medium and program which are capable of imme- 
diately displaying the titles of information stored in the 
information recording medium. 

Background Art 

[0002] Various kinds of optical discs have been pro- 
posed as a recordable disc medium which is removable 
from a recording/reproducing apparatus. Such recorda- 
ble optical discs are proposed as media having large 
capacity of several gigabytes and are highly expected 
as media for recording a AV (Audio Visual) signal such 
as a video signal. 

[0003] One of the encoding methods for performing 
digital compression on a digital video signal is an MPEG 
(Moving Picture Experts Group) 2 scheme. This MPEG2 
is applied to record a digital video signal on a recording 
medium. For example, in the case of recording an ana- 
log video signal on a recording medium, the video signal 
is encoded by the MPEG2 scheme and then an encoded 
bit stream is recorded on the recording medium. Further, 
in recent digital TV broadcasting, a video program is en- 
coded by the MPEG2 scheme and then transmitted in 
the form of a transport stream. In the case of recording 
digital broadcasting on the recording medium, a method 
of recording a transport stream in the form of a digital 
signal, without performing decoding and re-encoding, is 
used. 

[0004] A disc medium is superior in performing ran- 
dom-access processing. In the case of recording a dig- 
ital video signal on a disc recording medium with this 
property, even free areas are dispersed on the disc me- 
dium, recording can start from one free area and then, 
can continued by searching the disc medium for free ar- 
eas. 

[0005] The number of contents to be recorded in- 
creases with an increase in the capacity of an optical 
disc. Each content is recorded together with its title onto 
the optical disc. Then, the titles are read and displayed 
when the optical disc is put into a reproducing appara- 
tus. A user can select a desired title to reproduce the 
contents of the title. 

[0006] Conventionally, the titles of contents are re- 
corded in arbitrary different areas on the optical disc. 
Therefore, such problem arises that it takes time to read 
and display the titles. 



Description of the Invention 

[0007] In view of the foregoing, an object of this inven- 
tion is to provide an information recording apparatus and 
5 method, information reproducing apparatus and meth- 
od, information recording medium, program storage me- 
dium and program, so as to immediately reading and 
displaying the titles of information recorded on the re- 
cording medium. 

[0008] A first information recording apparatus of this 
invention is characterized by comprising: an identifica- 
tion means for identifying the location attribute of infor- 
mation to be recorded on an information recording me- 
dium, the location attribute relating to the location on the 
information recording medium; and a recording means 
for recording the information having the prescribed lo- 
cation attribute in a specified area on the information 
recording medium in accordance with the identification 
result by the identification means, and also recording the 
address of the specified area of the information record- 
ing medium on the information recording medium. 
[0009] The plural location attribute is one out of plural 
location attributes, the identification means specifies the 
location attribute out of the plural location attributes, and 
the recording means records the information in an area 
corresponding to the location attribute out of the plural 
location attributes, in the specified area, in accordance 
with the identification result by the identification means. 
[0010] The identification means further specifies the 
kind of information, and the recording means can record 
information in several areas of the specified area in ac- 
cordance with the identification result by the identifica- 
tion means. 

[0011] The first information recording apparatus fur- 
ther comprises: a detecting means for detecting contin- 
uous free areas in the specified area; a comparison 
means for comparing the volume of the information with 
the capacity of areas detected by the detecting means; 
and a forming means for forming a continuous free area 
in the specified area depending on the comparison re- 
sult by the comparison means. 

[0012] A first information recording method of this in- 
vention is characterized by comprising: an identification 
step of identifying the location attribute of information to 
be recorded on an information recording medium, the 
location attribute relating to the location on the informa- 
tion recording medium; and a recording step of record- 
ing the information to be recorded on the information re- 
cording medium, in a specified area on the information 
recording medium, based on the identification result by 
the processing of the identification step, and also re- 
cording the address of the specified area of the informa- 
tion recording medium on the information recording me- 
dium. 

[0013] A program on a first program storage medium 
of this invention is characterized by comprising: an iden- 
tification step of identifying the location attribute of infor- 
mation to be recorded on an information recording me- 
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dium, the location attribute relating to the location on the 
information recording medium; and a recording step of 
recording the information to be recorded on the informa- 
tion recording medium, in a specified area on the infor- 
mation recording medium, based on the identification 
result by the processing of the identification step, and 
also recording the address of the specified area of the 
information recording medium on the information re- 
cording medium. 

[0014] A first program of this invention makes a com- 
puter execute: an identification step of identifying the lo- 
cation attribute of information to be recorded on an in- 
formation recording medium, the location attribute relat- 
ing to the location on the information recording medium; 
and a recording step of recording the information to be 
recorded on the information recording medium, in a 
specified area on the information recording medium, 
based on the identification result by the processing of 
the identification step, and also recording the address 
of the specified area of the information recording medi- 
um on the information recording medium. 
[0015] A first information reproducing apparatus of 
this invention is characterized by comprising: a detect- 
ing means for detecting the addresses of a plurality of 
information recorded in a specified area on an informa- 
tion recording medium; a comparison means for com- 
paring the addresses of the plurality of information de- 
tected by the detecting means to each other; a determi- 
nation means for determining the order for reading the 
plurality of information based on the comparison result 
by the comparison means; and a reading means for 
reading the plurality of information in the order deter- 
mined by the determination means. 
[0016] The first information reproducing apparatus 
furthercomprisesacontrol means for controlling the dis- 
play of the titles of the contents corresponding to the 
plurality of information read by the reading means. 
[0017] A first information reproducing method of this 
invention is characterized by comprising: a detecting 
step of detecting the addresses of a plurality of informa- 
tion recorded in a specified area on an information re- 
cording medium; a comparison step of comparing the 
addresses of the plurality of information detected by the 
detecting step to each other; a determination step of de- 
termining the order for reading the plurality of informa- 
tion based on the comparison result by the comparison 
step; and a reading step of reading the plurality of infor- 
mation in the order determined by the determination 
step. 

[0018] A program on a second program storage me- 
dium of this invention is characterized by comprising: a 
detecting step of detecting the addresses of a plurality 
of information recorded in a specified area on an infor- 
mation recording medium; a comparison step of com- 
paring the addresses of the plurality of information de- 
tected by the detecting step to each other; a determina- 
tion step of determining the order for reading the plurality 
of information based on the comparison result by the 



comparison step; and a reading step of reading the plu- 
rality of information in the order determined by the de- 
termination step. 

[0019] A second program of this invention makes a 
5 computer execute: a detecting step of detecting the ad- 
dresses of a plurality of information recorded in a spec- 
ified area on an information recording medium; a com- 
parison step of comparing the addresses of the plurality 
of information detected by the detecting step to each 
10 other; a determination step of determining the order for 
reading the plurality of information based on the com- 
parison result by the comparison step; and a reading 
step of reading the plurality of information in the order 
determined by the determination step. 
15 [0020] A second information reproducing apparatus 
of this invention is characterized by comprising: a de- 
tecting means for detecting the addresses of a plurality 
of information recorded in a specified area on an infor- 
mation recording medium; an obtaining means for ob- 
20 taining the location information of the information on the 
information recording medium; and a reading means for 
continuously reading information of a kind from the in- 
formation recording medium based on the location in- 
formation obtained by the obtaining means. 
25 [0021] The specified area can have a plurality of areas 
corresponding to the location attributes of the informa- 
tion. 

[0022] The second information reproducing appara- 
tus further comprises a detecting means for detecting 
30 the kind of information. And the reading means can read 
other information out of the information stored in several 
areas based on the detection result by the detecting 
means if the reading of the information is failed. 
[0023] The second information reproducing appara- 
35 tus further comprises: a storage means for storing the 
information read by the reading means; and a restoring 
means for restoring prescribed information out of the in- 
formation stored in the storage means. 
[0024] The second information reproducing appara- 
40 tus further comprises a detecting means for detecting 
the maximum range of areas where the information has 
been recorded, in the specified area. And the reading 
means can read all information recorded within the max- 
imum range detected by the detecting means. 
45 [0025] A second information reproducing method of 
this invention is characterized by comprising: a detect- 
ing step of detecting the addresses of a plurality of in- 
formation recorded in a specified area on an information 
recording medium; an obtaining step of obtaining the lo- 
se cation information of the information on the information 
recording medium; and a reading step of continuously 
reading information of a prescribed kind from the infor- 
mation recording medium based on the location infor- 
mation obtained by the processing of the obtaining step. 
55 [0026] A program of a third program storage medium 
of this invention is characterized by comprising: a de- 
tecting step of detecting the addresses of a plurality of 
information recorded in a specified area on an informa- 
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tion recording medium; an obtaining step of obtaining 
the location information of the information on the infor- 
mation recording medium; and a reading step of contin- 
uously reading the information of a kind from the infor- 
mation recording medium based on the location infor- 
mation obtained by the processing of the obtaining step. 
[0027] A third program makes computer execute: a 
detecting step of detecting the addresses of a plurality 
of information recorded in a specified area on an infor- 
mation recording medium; an obtaining step of obtaining 
the location information of the information on the infor- 
mation recording medium; and a reading step of contin- 
uously reading the information of a kind from the infor- 
mation recording medium based on the location infor- 
mation obtained by the processing of the obtaining step. 
[0028] An information recording medium of this inven- 
tion is characterized in that: a specified area is formed 
at a prescribed position in order to store first information 
having a prescribed location attribute out of location at- 
tributes relating to the location of information on an in- 
formation recording medium and files composing CLIP- 
INF; a plurality of first information is recorded in the 
specified area; and second information as the contents 
corresponding to the first information is recorded in an 
area other than the specified area. 
[0029] The address of the specified area on the infor- 
mation recording medium can be also recorded in an 
area other than the specified area. 
[0030] A second information recording apparatus of 
this invention is characterized by comprising: a control 
section for controlling management information so as to 
be recorded in a specified area on an information re- 
cording medium and also controlling motion picture in- 
formation so as to be recorded in an area other than the 
specified area; and a recording section for recording the 
motion picture information, the management informa- 
tion and the address of the specified area of the infor- 
mation recording medium on the information recording 
medium. 

[0031] A second information recording method of this 
invention is characterized in that: control is performed 
so as to record management information in a specified 
area on an information recording medium and also to 
record motion picture information in an area other than 
the specified area; and the motion picture information, 
the management information and the address of the 
specified area on the information recording medium are 
recorded on the information recording medium. 
[0032] In the second information recording apparatus 
and method of this invention, PlayList information and 
thumbnail information can be recorded in the specified 
area. 

[0033] In the information recording apparatus and 
method, program storage medium and program of this 
invention, information is recorded in a specified area on 
an information recording medium based on the identifi- 
cation result about the location attribute of the informa- 
tion and the address of the specified area on the infor- 



mation recording medium is recorded on the information 
recording medium. 

[0034] In the first information reproducing apparatus 
and method, program storage medium and program of 

5 this invention, the order for reading a plurality of infor- 
mation is determined based on the comparison result 
about the addresses of the plurality of information stored 
in the specified area, and the plurality of information is 
read in the order determined. 

w [0035] In the first information reproducing apparatus 
and method, program storage medium and program, lo- 
cation information on an information recording medium 
is obtained so as to continuously read the information 
of a kind from the information recording medium based 

15 on the obtained location information. 

[0036] In the information recording medium of this in- 
vention, a specified area is formed so as to record a plu- 
rality of first information in the specified area and to 
record second information in an area other than the 

20 specified area. 

Brief Description of the Drawings 



[0037] 

25 

Fig. 1 is a drawing explaining the relationship be- 
tween PlayList and Clip of this invention. 
Fig. 2 is a drawing showing the directory structure 
of this invention. 
30 Fig. 3 is a drawing explaining the relevant informa- 
tion table of this invention. 

Fig. 4 is a drawing explaining the recording position 
of Gathered File area of this invention. 
Fig. 5 is a drawing explaining the recording position 
35 of MIA area of this invention. 

Fig. 6 is a drawing explaining the structure of File 
System Descriptor. 

Fig. 7 is a drawing explaining the structure of MIA 
Map. 

40 Fig. 8 is a drawing explaining the structure of MAP 
Entry. 

Fig. 9 is a drawing showing the format of Signature. 
Fig. 10 is a drawing showing Data Type. 
Fig. 11 is a drawing explaining the syntax of File Ta- 
45 ble. 

Fig. 12 is a drawing explaining the structure of File 
Record. 

Fig. 13 is a drawing explaining Next Link. 

Fig. 14 is a drawing explaining Parental Link. 
50 Fig. 15 is a drawing explaining File Record Type. 

Fig. 1 6 is a drawing explaining the File Record Type 

Dependent field of Directory File Record. 

Fig. 17 is a drawing explaining Child Link. 

Fig. 1 8 is a drawing explaining the File Record Type 
55 Dependent field of Data File Record. 

Fig. 19 is a drawing explaining Allocation Class. 

Fig. 20 is a drawing explaining the syntax of Disc 

Region Table. 
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Fig. 21 is a drawing explaining Disc Region Record. 
Fig. 22 is a drawing explaining the syntax of Alloca- 
tion Rule Set Table. 

Fig. 23 is a drawing explaining the structure of Al- 
location Rule Set Record. 5 
Fig. 24 is a drawing explaining data to be recorded 
in the Parameter field of Allocation Rule Set Table. 
Fig. 25 is a drawing explaining the syntax of File 
Name Table. 

Fig. 26 is a drawing explaining the structure of The 10 
first File Name Record. 

Fig. 27 is a drawing explaining the structure of Other 
File Name Record. 

Fig. 28 is a block diagram showing the structure of 
a motion picture recording/reproducing apparatus 15 
to which this invention is applied. 
Fig. 29 is a flowchart explaining video stream re- 
cording processing of the motion picture recording/ 
reproducing apparatus of Fig. 28. 
Fig. 30 is a flowchart explaining file recording 20 
processing of the motion picture recording/repro- 
ducing apparatus of Fig. 28. 
Fig. 31 is a flowchart explaining database recording 
processing of step S13 of Fig. 29. 
Fig. 32 is a flowchart explaining Space Bit Map ere- 25 
ating processing of the motion picture recording/re- 
producing apparatus of Fig. 28. 
Fig. 33 is a drawing explaining Space Bit Map. 
Fig. 34 is a drawing explaining the change of loca- 
tions of files in Gathered File area. 30 
Fig. 35 is a flowchart explaining title display 
processing of the motion picture recording/repro- 
ducing apparatus of Fig. 28. 
Fig. 36 is a flowchart explaining the PLAYLIST re- 
adout processing of step S71 of Fig. 35. 35 
Fig. 37 is a flowchart explaining CLIPINF readout 
processing of step S71 of Fig. 35. 
Fig. 38 is a drawing explaining files before sorting 
of step S72 of Fig. 35. 

Fig. 39 is a drawing explaining files after sorting of 40 
step S72 of Fig. 35. 

Fig. 40 is a drawing explaining recording positions 

of files in Gathered File area. 

Fig. 41 is a drawing explaining recording positions 

of files on a recording medium. 45 

Fig. 42 is a drawing showing another example of 

the directory structure. 

Fig. 43 is a drawing showing the relationship among 
file name, Allocation class and Robust bit. 
Fig. 44 is a drawing explaining the arrangement 50 
method of a file having Robust bit of one. 
Fig. 45 is a diagram explaining an arrangement ex- 
ample of LB Region for files and LB Region for 
Gathered files in volume space. 

Fig. 46 is a diagram showing an arrangement ex- 55 
ample of File Data in LB Region for Gathered files. 
Fig. 47 is a diagram showing an arrangement ex- 
ample of file data in Main LB Regions for Group-1 



files. 

Fig. 48 is a diagram showing an example in which 
LB Region for Gathered files divides LB Region for 
files. 

Fig. 49 is a diagram explaining the syntax of Allo- 
cation Info of DVR files. 

Fig. 50 is a diagram explaining the syntax of LB Re- 
gion. 

Fig. 51 is a block diagram showing another struc- 
ture of a motion picture recording/reproducing ap- 
paratus to which this invention is applied. 
Fig. 52 is a flowchart explaining new recording 
processing of Real PlayList. 
Fig. 53 is a flowchart explaining new recording 
processing of Real PlayList. 

Fig. 54 is a flowchart explaining screen display 

processing of a list of PlayLists. 

Fig. 55 is a flowchart explaining screen display 

processing of the list of PlayLists. 

Fig. 56 is a flowchart explaining readout processing. 

Fig. 57 is a flowchart explaining another readout 

processing. 

Best Mode for Carrying Out the Invention 

[0038] Preferred embodiments of this invention will be 
described with reference to the accompanying draw- 
ings. 

[0039] First, the file structure for recording information 
on a recording medium will be explained by reference 
to Fig. 1 and Fig. 2. 

[0040] Fig. 1 shows the simplified structure of an ap- 
plication format of an information recording medium (a 
recording medium 10 in Fig. 28 which will be described 
later). This format has two layers, PlayList and Clip, to 
manage an AV stream. Volume Information manages all 
Clips and PlayLists on a disc. 

[0041] A pair of a single AV stream and its attached 
information is considered as one object and referred to 
as a Clip. An AV stream file is called a Clip AV stream 
file and its attached information is called a Clip Informa- 
tion file. 

[0042] One Clip AV stream file stores data created by 
reforming a MPEG2 transport stream according to a 
structure regulated by the DVR (Digital Video Record- 
ing) application format. 

[0043] Data files used in a computer or the like are 
generally treated as a byte train and on the other hand, 
the contents in Clip AV stream file are treated on a tem- 
poral axis and PlayList designates access points in Clip 
with, mainly, time stamps. When PlayList gives a time 
stamp for an access point in Clip, Clip Information file is 
used for searching for address information (data byte 
position) at which the stream of the Clip AV stream file 
should start to be decoded. 

[0044] PlayList is created so that the user can select 
zones desired for reproduction from Clip and can edit 
them with ease. One PlayList is composed of zones for 
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reproduction from Clip. One zone for reproduction from 
Clip is called Playltem and is designated by a pair of IN 
point and OUT point on the temporal axis. Therefore, 
PlayList is composed of Playltems. 
[0045] PlayList has two types: one is Real PlayList 
and the other is Virtual PlayList. 
[0046] Real PlayList shares the stream of Clip which 
is referenced by this Real PlayList. In the other word, 
Real PlayList occupies the disc by the amount of data 
equivalent to the stream of Clip which is referenced by 
this Real PlayList. When an AV stream is recorded as 
new Clip, Real PlayList for referencing this Clip within 
zones in which reproduction can be performed is auto- 
matically created. If a part of a zone for reproduction is 
deleted from Real PlayList, the data of the correspond- 
ing stream is also deleted from Clip. 
[0047] Virtual PlayList does not share data of Clip. 
Even if Virtual PlayList is changed or deleted, Clip does 
not change at all. 

[0048] Hereinafter, Real PlayList and Virtual PlayList 
are simply called PlayList altogether in the following ex- 
planation. 

[0049] Necessary directories on a DVR disc are as fol- 
lows: root directory having "DVR" directory which has 
"PLAYLIST" directory, "CLIPINF" directory, "STREAM" 
directory and "DATA" directory. 

[0050] The root directory may have subordinate direc- 
tories other than above, but they are not considered in 
the DVR application format. 

[0051 ] Fig. 2 shows an example of the directory struc- 
ture on the DVR disc. As shown in this figure, root di- 
rectory has one directory. 

[0052] "DVR" ... All files and directories regulated by 
DVR application format should be subordinate to this di- 
rectory. 

[0053] "DVR" directory has directories which will be 
explained below. 

[0054] "PLAYLIST" ... Database files of Real PlayList 
and Virtual PlayList should be subordinate to this direc- 
tory. This directory should exist even there is no PlayL- 
ist. 

[0055] "CLIPINF" ... Clip databases should be subor- 
dinate to this directory. This directory should exist even 
there is no Clip. 

[0056] "STREAM" ... AV stream files should be sub- 
ordinate to this directory. This directory should exist 
even there is no AV stream file. 

[0057] "PLAYLIST" directory stores two kinds of Play- 
List files. One is for Real PlayList and the other is for 
Virtual PlayList. 

[0058] "xxxxx.rpls" ... This file is to store information 
on one Real PlayList. One file is created for each Real 
PlayList. The file name is "xxxxx.rpls". "xxxxx" is com- 
posed of five numerals, from 0 to 9. The extension of 
this file should be "rpls". 

[0059] "yyyyy.vpls" ... This file is to store information 
on one Virtual PlayList. One file is created for each Vir- 
tual PlayList. The file name is "yyyyy.vpls". "yvvvy" is 



composed of five numerals, from 0 to 9. The extension 
of this file should be "vpls". 

[0060] "CLIPINF" directory has files each correspond- 
ing to one AV stream file. 

5 [0061] "zzzzz. dpi" ... This file is a Clip Information file 
corresponding to one AV stream file (Clip AV steam file 
or Bridge-Clip AV stream file). The file name is "zzzzz. 
dpi" and "zzzzz" is composed of five numerals, from 0 
to 9. The extension of this file should be "dpi". 

10 [0062] "STREAM" directory stores the files of AV 
streams. 

[0063] "zzzzz. m2ts" ... This file is an AV stream file 
which is treated by the DVR system. This is a Clip AV 
stream file or Bridge-Clip AV stream file. The file name 
15 is "zzzzz. m2ts" and "zzzzz" is composed of five numer- 
als, from 0 to 9. The extension of this file should be 
"m2ts". 

[0064] One AV stream file and its corresponding Clip 
Information file should have the same five numerals 
20 "zzzzz". 

[0065] Since other directories and file names are not 
necessary to carry out the embodiment of this invention, 
explanations of them are omitted. 
[0066] Next, a file management system to which this 

25 invention is applied will be explained. As shown in Fig. 
3, this invention uses six kinds of management informa- 
tion tables of File System Descriptor, MIA Map for File 
System, File Table, Disc Region Table, Allocation Rule 
Set Table, and File Name Table, in order to manage files. 

30 [0067] File System Descriptor (FSD) out of them is 
stored between prefixed addresses (A1 and A2, in the 
case of Fig. 4) on an optical disc as shown in Fig. 4. 
[0068] The management information tables other 
than File System Descriptor are stored in a MIA (Man- 

35 agement Information Area) on logical volume as shown 
in Fig. 5. In this example of Fig. 5, MIA is formed be- 
tween addresses A11 and A12 on the optical disc, but 
these addresses are changed when necessary. 
[0069] The MIA area is formed in two different areas 

40 in the logical volume for offering reliance property. One 
is Main MIA and the other is Reserve MIA. 
[0070] The locations of the management tables in MIA 
are indicated by MIA Map and the locations of MIA and 
MIA Map are indicated by File System Descriptor. 

45 [0071] File System Descriptor has a structure shown 
in Fig. 6. 

[0072] Signature (BP0) is shown in detail in Fig. 9 
which will be explained later. The value of Data Type 
field of Signature should be 16. 
50 [0073] Creation Time (BP8) indicates the creation 
time of File System Descriptor. 

[0074] Modification Time (BP1 2) indicates the update 
time of File System Descriptor. 

[0075] Interchange Class (BP16) provides limitations 
55 for compatibility of media. 

[0076] Reserved (BP17) is reserved for future use. 
#00 should be set in this field. 

[0077] Start Address of Main MIA (BP20) indicates 
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the initial logical block number of Main MIA. 
[0078] Start Address of Reserve MIA (BP24) indi- 
cates the initial logical block number of Reserve MIA. 
[0079] Length of MIA (BP28) specifies the volume of 
MIA on a logical block unit basis. There is no Logical 
blocks exceeding #FFEF in MIA. 
[0080] Number of MIA Map Sectors (BP30) specifies 
the number of blocks for MIA Map to be stored in MIA. 
[0081] MIA Map Sectors in Main MIA (BP32) specifies 
all MIBs (Management Information Block) (logical 
blocks in MIA) which belong to MIA Map in Main MIA. 
The MIB numbers of these blocks should be recorded 
in the structuring order of MIA Map. 
[0082] MIA Map Sectors in Reserve MIA (BP32 + 2x) 
specifies all MIBs which belong to MIA Map in Reserve 
MIA. The MIB numbers of these blocks should be re- 
corded in the structuring order of MIA Map. 
[0083] MIA Map is used for managing the locations of 
data structures recorded in MIA. Each record in MAP 
Entries field corresponds to one MIB (Management In- 
formation Block) (a logical block in MIA) and indicates 
the use condition of MIB. MIA Map has a structure 
shown in Fig. 7. 

[0084] Signature (BP0) is shown in Fig. 9 which will 
be explained later. The value of Data Type field of Sig- 
nature should be 1 7. 

[0085] Start Address of MIA Map (MB8) specifies the 
first MIB of MIA Map in MIA with MIB number. 
[0086] Start Address of File Table (BP10) specifies 
the first MIB of File Table in MIA with MIB number. 
[0087] Start Address of Disc Region Table (BP12) 
specifies the first MIB of Disc Region Table in MIA with 
MIB number. 

[0088] Start Address of Allocation Rule Set Table 
(BP1 4) specifies the first MIB of Allocation Rule Set Ta- 
ble in MIA with MIB number. 

[0089] Start Address of File Name Table (BP1 6) spec- 
ifies the first MIB of File Name Table in MIA with MIB 
number. 

[0090] Start Address of Defect Information Table 
(BP18) specifies the first MIB of Defect Information Ta- 
ble in MIA with MIB number. #FFFF should be set in this 
field if there is no Defect Information Table in MIA. 
[0091] Start Address of Extended Attribute Table 
(BP20) specifies the first MIB of Extended Attribute Ta- 
ble in MIA with MIB number. #FFFFshould be set in this 
field if there is no Extended Attribute Table in MIA. 
[0092] Number of Implementation Use descriptors 
(BP22) indicates the number of entries recorded in Im- 
plementation Use Descriptor Pointers field. 
[0093] Implementation Use Descriptor Pointers 
(BP24) indicates the Data Type and location of Imple- 
mentation Use Descriptor. 

[0094] Map Entries (BP24+4ND) indicates the use 
conditions of MIBs. Each record is recorded with Unit 
1 6. The number of entries is equal to the number of MIBs 
(N M!B ) in MIA. The first MAP Entry indicates the use con- 
dition of the first MIB, and the second MAP Entry indi- 



cates the use condition of the second MIB. The n-th 
MAP Entry indicates the use condition of the n-th MIB. 
Fig. 8 shows the meanings of values which can be used 
in MAP Entry. 

5 [0095] The data structure is small enough to be stored 
in one MIB, #FFFF should be set in Map Entry corre- 
sponding to the MIB. When the data structure is com- 
posed of several MIBs, a Map Entry has the number of 
the next MIB and the Map Entry of the last MIB has 

10 #FFFF. Map Entry with #FFF1 means that the corre- 
sponding MIB is not used and this MIB can be used 
when a new MIB is required. Map Entry with #FFF0 
means that the corresponding MIB can not be used due 
to, for example, a broken sector. 

15 [0096] Signature is recorded in the head of the data 
structure for identification. SigRec is used for designat- 
ing its value. Signature is recorded in the format shown 
in Fig. 9. 

[0097] The contents of Identification (RBP0) are a let- 
20 ter string of "JAFS". 

[0098] Version (RBP4) specifies the version number 
of standards. For example, "1 " should be set for indicat- 
ing JAFS revision 1 . 

[0099] Data Type (RBP5) indicates the type of data 
25 structure. A value shown in Fig. 1 0 should be set in this 
field in accordance with the type of data structure. 
[0100] Reserved (RBPO-15, 24-255) should be 0 (re- 
served for future use) . 

[0101] Fig. 11 shows the syntax of File Table. 

30 [0102] As shown in this figure, File Table is composed 
of File Table Header and at least one File Record. 
[0103] File Records have the integral number in an 
increasing order starting with 1 . The number is used as 
File Record number. The first File Record of File Table 

35 should be Directory File Record for describing a root di- 
rectory of its directory hierarchy. 
[0104] Fig. 12 shows the structure of File Record. 
[0105] File Name (RBP0) specifies File Name Record 
Chain which stores a series of byte data for identifying 

40 a file or directory which is to be referenced by this File 
Record. Each file name should be unique in one direc- 
tory. A directory must not have plural files or directories 
with the same name. The first File Name Record number 
of File Name Record Chain is recorded in this field. 

45 [0106] Next Link (RBP2) designates a file or directory 
which belongs to the same directory as shown in Fig. 
1 3. The File Record number of the file or directory is set 
in this field. If this File Record is the last entry of the link 
list, #FFFF should be set in this field. 

50 [0107] As shown in Fig. 14, Parent Link (RBP4) spec- 
ifies the File Record number of the directory to which 
the file or directory belongs. When this File Record spec- 
ifies a root directory of a directory hierarchy, File Record 
number of this File Record should be set in this field. 

55 [0108] Attribute (RBP6) specifies an attribute, file or 
directory, designated by this File Record. Attribute in- 
cludes Robust bit. 

[0109] Extended Attribute Record Number (RBP8) 
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designates Extended Attribute Record Chain which 
stores the extended attribute of either this File record, 
or the file or directory designated by this File Record. 
The Record number of the first Record of Extended At- 
tribute Record Chain is stored in this field. If there is no 
Extended Attribute Record, #FFFF should be set. 
[01 10] File Record Type (RBP1 0) designates the type 
of File Record as shown in Fig. 15. 
[0111] The description of File Record Type Depart- 
ment (RBP1 1 ) depends on the value of File Record Type 
field. 

[0112] Creation Time (RBP24) indicates the creation 
time of File Record. 

[0113] If this File Record is Directory File Record, 
Modification Time (RBP28) indicates the update time of 
this directory. If File Record is Data File Record, Modi- 
fication Time (RBP28) indicates the update time of this 
file. 

[01 1 4] Directory File Record in Fig. 1 5 is used for de- 
scribing directory. Directory File Record is created as 
shown in Fig. 12 and its File Record Type Department 
field is created as shown in Fig. 16. 
[0115] File Record Type (RBP10) in Fig. 16 should be 
1. 

[0116] Reserved (RBP11) is reserved for future use. 
0 should be set in this field. 

[0117] Child Link (RBP12) designates files and direc- 
tories which belong to the directory designated by this 
Directory File Record as shown in Fig. 17. The File 
Record number of the first File Record designating a file 
or a directory should be set in this field. If the directory 
has no files or directories, #FFFF should be set in this 
field. 

[0118] Reserved (MBP14) is reserved for future use. 
0 Should be set in this field. 

[0119] Data File Record in Fig. 15 is used for describ- 
ing a file. Data File Record is created as shown in Fig. 
12 and its File Record Type Dependent filed is created 
as shown in Fig. 18. 

[0120] File Record Type (RBP1 0) in Fig. 1 8 must be 2. 
[0121] Allocation Class (RBP11 ) designates the allo- 
cation class of the file designated by this Data File 
Record. 

[0122] Allocation Class designates the recording fea- 
ture (location attribute) of the file. DVR application has 
three types as shown in Fig. 19. 
[0123] Data files correspond to normal files. Real- 
Time files correspond to files for data which should be 
stored or read during a fixed time. For example, a file 
storing the contents data of AV data is a file of this type. 
[01 24] Gathered files correspond to files which should 
be read in a short time when an optical disc is inserted 
into a recording or reproducing apparatus. 
[0125] For example, Gathered files includes files of 
PLAYLIST (files with the extension of *.rpls and *.vpls) 
and files composing CLIPINF (files with the extension 
of *.clpi) which are shown in Fig. 2. 
[0126] Disc Region Record Number (RBP12) in Fig. 



1 8 designates file data to be referenced by this Data File 
Record. The file data is described with a list of Disc Re- 
gion Record and the number of the first Disc Region 
Record is set in this field. If there is not Disc Region 
5 Record to be referenced, #FFFF should be set in this 
field. 

[0127] When Robust bit in Attribute (RBP6) (Fig. 12) 
field is set to be 1, Spare Disc Region Record Number 
(RBP14) of Fig. 18 designates spare file data which is 

10 to be referenced by this Data File Record. This file data 
is described with a list of Disc Region Record and the 
number of the first Disc Region Record is set in this field. 
If there is no Disc Region Record to be referenced, 
#FFFF is set in this field. 

15 [0128] If the value of Data Length (RBP16) field is 
#FFFFFFFFFFFFFFFF, this filed does not include valid 
data. Otherwise, this field designates the length of file 
data to be referenced by this Data File Record. 
[0129] Disc Region Table is composed of Disc Region 

20 Table Header and at least zero Disc Region Record as 
shown in Fig. 20. 

[0130] Disc Region Records have the integral number 
in an increasing order starting with 1. The number is 
used as Disc Region Record Number of Fig. 18. A link- 

25 ing list of Disc Region Records is created by setting the 
number of next Disc Region Record to Next Disc Region 
Record field (Fig. 21 ). Then, it is referenced as Disc Re- 
gion Record Chain. The value of Next Disc Region 
Record field of the last Disc Region Record in Disc Re- 

30 gion Record Chain must be #FFFF. 

[01 31 ] Disc Region Record indicates the start and end 
positions of Disc Region and the location of next Disc 
Region Record in Disc Region Chain. Disc Region 
Record is created as shown in Fig. 21 . 

35 [0132] Start Logical Block Number (RBP0) desig- 
nates a logical block including the first byte of Disc Re- 
gion. The logical block number is set in this field. 
[0133] End Logical Block Number (RBP4) designates 
a logical block having the last byte of Disc Region. The 

40 logical block number is set in this field. 

[0134] Start Offset (RBP8) designates offset from the 
head of the logical block having the first byte of Disc 
Region to this byte. If Disc Region starts at the head of 
the logical block, 0 is set in this field. 

45 [01 35] End Offset (RBP1 0) designates offset from the 
head of the logical block having the first byte to this byte. 
If the last byte of Disc Region is the first byte of the log- 
ical block, 0 is set in this field. 

[0136] Reserved (RBP12) is reserved for future use. 

50 #00 should be set in this field. 

[0137] The case where the Next Disc Region Record 
(RBP14) field has the value of 0 means that the Disc 
Region Record has not been used and can be used for 
describing new Disc Region. In the othercases, this field 

55 designates next Disc Region in Disc Region Record 
Chain. The number of next Disc Region Record is des- 
ignated by this field. If this Record is the last entry of 
Disc Region Record Chain, #FFFF must be set. 
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[0138] Allocation Rule Set Table (Fig. 10) designates 
an allocation method of file data which the file system 
uses in the logical volume. Allocation Rule Set Table is 
composed of Allocation Rule Set Table Header and Al- 
location Rule Set Record as shown in Fig. 22. 
[0139] Allocation Rule Set Record is used for speci- 
fying an allocation method. Allocation Rule Set Record 
has a structure shown in Fig. 23. 
[0140] Domain (RBP0) indicates the value specifying 
this allocation rule set. 

[0141] Type(RBPI) indicates the value specifying the 

type of this allocation rule set. This value is defined by 

each Domain of allocation rule set. 

[0142] Length of Parameters (RBP2) specifies the 

length of Parameters (RBP8) field. 

[0143] Reserved (RBP4) is reserved for future use. 

#00 must be set in this field. 

[0144] Parameters (RBP8) can be used for recording 
data depending on allocation rule set. 
[0145] In this invention, three kinds of file attributes 
are provided as Allocation Class as shown in Fig. 19 
and files designated as Gathered files are collectively 
recorded in the Gathered File area (area between ad- 
dresses A3 and A4 in Fig. 4) which is a specified area 
on the optical disc. 

[0146] Parameters of Allocation Rule Set Record in 
Fig. 23 stores the locations (start address and end ad- 
dress) of one or plural areas provided in Gathered File 
on the optical disc and the total number of areas as 
shown in Fig. 24. 

[0147] File Name Table (Fig. 10) is composed of File 
Name Table Header and at least zero File Name 
Record, as shown in Fig. 25. 

[0148] File Name Records have the continuous inte- 
gral number in an increasing order starting with 1 . This 
number is used as File Name Record number. 
[0149] A file name is described with at least one File 
Name Record. If the length of the file name is less than 
28 bytes, the file name is described with one File Name 
Record. In the other cases, the file name is described 
with a linking list of File Name Records. One Record or 
the list are referenced as File Name Record Chain. 
[0150] The first File Name Record of Chain is record- 
ed as shown in Fig. 26. The other File Name Records 
of Chain are recorded as shown in Fig. 27. 
[0151] 0 in Next File Name Record (RBP0) field 
means that this File Name Record has not been used 
and can be used for recording new file name. 
[0152] Next File Name Record (RBP0) in Fig. 26 indi- 
cates the number of the next File Name Record which 
belongs to this File Name Record Chain. If the File 
Name Record is the last entry in File Name Record 
Chain, #FFFF must be set in this field. 
[0153] Length (RBP2) designates the length of file 
name on a byte unit basis. 

[0154] File Name Info (RBP4) stores information on 
file name. 

[0155] Next File Name Record (RBP0) of Fig. 27 in- 



dicates the number of the next File Name Record which 
belongs to File Name Record Chain. If this File Name 
Record is the last entry in File Name Record Chain, 
#FFFF must be set in this field. 
5 [0156] File Name Info (RBP2) stores information on 
file name. 

[01 57] Next, the system of recording and reproducing 
data having the DVR application structure will be ex- 
plained with reference to the block diagram of a motion 

10 picture recording/reproducing apparatus 1 in Fig. 28. 
[0158] For example, information recorded on a re- 
cording medium 10 which is an optical disc is read by a 
reading section 11 of a reproducer 61. A demodulator 
12 demodulates the data, which has been read by the 

15 reading section 11 from the recording medium 10, and 
then gives the resultant to an ECC decoder 1 3. The ECC 
decoder 13 separates the data given from the demodu- 
lator 12 into an AV stream and a database to give the 
AV stream to a source depacketizer 1 4 and to output the 

20 database to a control unit 1 7. 

[0159] The source depacketizer 14 depackets the in- 
putted AV stream and outputs the resultant to a demul- 
tiplexer 1 5. The demultiplexer 1 5 separates the datagiv- 
en from the source depacketizer 1 5 into video (V), audio 

25 (A) and system (S) data, and outputs them to an AV de- 
coder 1 6 and a multiplexer 25. 

[0160] The AV decoder 1 6 decodes the inputted video 
data and audio data based on the system data and out- 
puts a video signal and an audio signal from terminals 

30 18 and 19, respectively. 

[0161] An AV encoder 23 of a recorder 62 receives a 
video signal and audio signal inputted from terminals 21 
and 22, respectively. The video signal is also inputted 
to a video analyzer 24. The AV encoder 23 and video 

35 analyzer 24 receives the video signal which is outputted 
from the AV decoder 1 6, if necessary, instead of the vid- 
eo signal which is inputted from the terminal 21. 
[01 62] The AV encoder 23 encodes the inputted video 
signal and audio signal and outputs the encoded video 

40 signal (V), audio signal (A), and the system data (S) cor- 
responding to this encoding to the multiplexer 25. 
[0163] The video analyzer 24 analyzes the inputted 
video signal and outputs the analysis resultto the control 
unit 17. 

45 [0164] A transport stream is inputted from a digital in- 
terface or digital television tuner to a terminal 33 and 
then, is inputted to the demultiplexer 1 5 via a switch 27, 
or to a multiplexed stream analyzer 26 and a source 
packetizer 29 via the switch 27 and a switch 28. The 

50 multiplexed steam analyzer 26 and the source packetiz- 
er 29 can receive signals outputted from the multiplexer 
25 via the switch 28, instead of the signal from the switch 
27. 

[0165] The multiplexed stream analyzer 26 analyzes 
55 the inputted signal and outputs the analysis result to the 
control unit 1 7. The source packetizer 29 packetizes the 
inputted signal and gives the resultant to an ECC en- 
coder 30. The ECC encoder 30 also receives databases 



9 



17 



EP 1 369 869 A1 



18 



which are outputted from the control unit 17. 
[0166] The ECC encoder 30 adds an error correction 
code to an input, and encodes and then outputs the re- 
sultant to a modulator 31 . The modulator 31 modulates 
the data inputted from the ECC encoder 30 and outputs 
the resultant to a recording section 32. The recording 
section 32 executes recording processing of data input- 
ted from the modulator 31 on the recording medium 1 0. 
[0167] The control unit 1 7 has a storage unit 1 7A for 
storing various data, and controls each section. 
[0168] A drive 41 may be connected to the control unit 
1 7 to drive an magnetic disk 51 , optical disc 52, magne- 
to-optical disc 53 and a semiconductor memory 54. 
[0169] Note that, the optical disc 52 can be used as 
the recording medium 10. 

[0170] First, the basic operation of the motion picture 
recording/reproducing apparatus 1 to encode and 
record inputted audio/video signals will be explained. 
[0171] The video signal and audio signal are inputted 
from the terminals 21 and 22 of the recorder 62, respec- 
tively. The video signal is inputted to the video analyzer 
24 and AV encoder 23. The audio signal is also inputted 
to the AV encoder 23. The AV encoder 23 encodes the 
inputted video signal and audio signal and outputs the 
encoded video stream (V), encoded audio stream (A) 
and system information (S) to the multiplexer 25. 
[0172] The encoded video stream (V) is, for example, 
an MPEG2 video stream and the encoded audio stream 
(A) is, for example, an MPEG1 audio stream or Dolby 
AC3 (trademark) audio stream. The system information 
(S) is information for encoding video/audio (byte size of 
encoded picture and audio frame and picture encoding 
type and the like) and time information for AV synchro- 
nization. 

[0173] The multiplexer 25 multiplexes the inputted 
stream based on the inputted system information and 
outputs the multiplexed stream. The multiplexed stream 
is, for example, an MPEG2 transport stream or MPEG2 
program stream. The multiplexed stream is inputted to 
the multiplexed stream analyzer 26 and the source 
packetizer 29. The source packetizer 29 encodes the 
inputted multiplexed stream in accordance with the ap- 
plication format of the recording medium 1 0 to generate 
an AV stream composed of source packets. The AV 
stream is subjected to addition of an error correction 
code at the ECC (error correction) encoder 30, and mod- 
ulation at modulator 31 , and then the resultant is input- 
ted to the recording section 32. The recording section 
32 records the AV stream file on the recording medium 
1 0 based on acontrol signal which is given from the con- 
trol unit 17. 

[0174] Next, the basic operation will be explained for 
recording a transport stream of digital TV broadcasting 
inputted from a digital interface or digital TV tuner not 
shown, for example. 

[0175] A transport stream is inputted from the terminal 
33. There are two methods for recording an inputted 
transport stream: one is for transparent recording and 



the other is for reencoding in order to decrease a record- 
ing bit rate and then recording. Command information 
for a recording method is inputted to the control unit 17 
from a terminal 20 serving as a user interface, so that 

5 the control unit 17 controls the recording method. 

[0176] In the case of the transparent recording of an 
inputted transport stream, the transport stream is input 
to the multiplexed stream analyzer 26 and the source 
packetizer 29. The processing thereafter till the AV 

10 stream is recorded on the recording medium 10 is the 
same as that of encoding and recording the inputted au- 
dio signal and video signal as described above. 
[01 77] In the case of reencoding and recording the in- 
putted transport stream, the inputted transport stream 

15 is inputted to the demultiplexer 15. The demultiplexer 
15 inputs the video stream (V) to the AV decoder 16. 
The AV decoder 1 6 decodes the video stream and inputs 
the reproduction video signal to the AV encoder 23. The 
AV encoder 23 encodes the inputted video and inputs 

20 the encoded video stream (V) to the multiplexer 25. 
[0178] On the other hand, the audio stream (A) and 
system information (S) outputted from the demultiplexer 
15 are directly inputted to the multiplexer 25. The mul- 
tiplexer 25 multiplexes the inputted audio stream based 

25 on the inputted system informations and outputs the 
multiplexed stream. The processing thereafter till the AV 
stream is recorded on the recording medium 10 is the 
same as that of encoding and recording the inputted au- 
dio/video signals as described above. 

30 [0179] This motion picture recording/reproducing ap- 
paratus 1 records the AV stream file and also records 
the application database information relating to the file. 
The application database information is created by the 
control unit 17. Input information to the control unit 17 

35 includes feature information of a motion picture from the 
video analyzer 24, feature information of an AV stream 
from the multiplexed stream analyzer 26, and user-com- 
mand information inputted from the terminal 20 serving 
as a user interface. 

40 [0180] The feature information of the motion picture 
from the video analyzer 24 is generated by the motion 
picture recording/reproducing apparatus 1 when the 
motion picture recording/reproducing apparatus 1 itself 
encodes the video signal. The video analyzer 24 ana- 

45 lyzes the contents of the inputted video signal and gen- 
erates information relating to the pictures of feature 
mark points in the inputted motion picture signal. This 
information is command information for the pictures of 
feature mark points such as a program start point, scene 

50 change point and CM start/end points, in the inputted 
video signal. In addition, this information includes the 
thumbnail of the picture and the title of the contents. This 
command information for the picture is inputted to the 
multiplexer 25 via the control unit 1 7. 

55 [0181] The multiplexer 25, when multiplexing the en- 
coded pictures of the images of the mark points instruct- 
ed by the control unit 1 7, returns the address information 
of the encoded pictures on the AV stream to the control 
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unit 17. The control unit 17 relates the kind of feature 
image to the address information of the encoded picture 
on the AV stream and stores them in the storage unit 
17A. 

[0182] The feature information of AV stream from the 
multiplexed stream analyzer 26 is information relating 
to the encoded information of the AV stream to be re- 
corded, and is generated by the motion picture record- 
ing/reproducing apparatus 1 . For example, this informa- 
tion includes time stamps and address information of I- 
picture of the AV stream, discontinuous information of 
STC (system time clock), change information in pro- 
gram contents, and arrival time and address informa- 
tion. 

[0183] The time stamps and address information of I- 
picture of the AV stream are data to be stored in 
EP_map. The discontinuous information of STC in the 
AV stream is data to be stored in Sequencelnfo. The 
change information of program contents in the AV 
stream is data to be stored in Programlnfo. And the ar- 
rival time and address information in the AV stream are 
stored in TU_map. 

[0184] On the other hand, when the transport stream 
inputted from the terminal 33 is to be transparent-re- 
corded, the multiplexed stream analyzer 26 detects the 
pictures of feature mark points in the AV stream and cre- 
ates their kinds and address information. These infor- 
mation are data to be stored in ClipMark. 
[0185] The feature information of AV stream from the 
multiplexed stream analyzer 26 is to be stored in a da- 
tabase (Clip Information) of AV stream. 
[0186] The user-command information from the ter- 
minal 20 includes designating information relating to a 
desired reproduction zone in the AV stream, the char- 
acter letters which explain the contents of pictures within 
the reproduction zone, and time stamps in the AV 
stream for book marks and resume points which are set 
by a user for favorite scenes. These user command in- 
formation are to be stored in a database of PlayList. 
[0187] The control unit 1 7 creates the database (Clip 
Information) of AV stream, database of PlayList, man- 
agement information (info.dvr) for the contents recorded 
on the recording medium 1 0, and thumbnail information. 
These database information are processed by the ECC 
(error correction) encoder 30 and the modulator 31, in 
the same way as the AV stream, and then are inputted 
to the recording section 32. The recording section 32 
records this database information on the recording me- 
dium 10 as application database information based on 
the control signal given from the control unit 17. 
[0188] Next, the basic operation for reproduction will 
be explained. 

[0189] The AV stream file and application database 
information have been recorded on the recording medi- 
um 10. 

[0190] First, the control unit 17 instructs the reading 
section 11 of the reproducer 61 to read the application 
database information. Then, the reading section 11 



reads the application database information from the re- 
cording medium 10 and the application database infor- 
mation is processed through the demodulator 12 and 
the ECC (error correction) decoder 1 3 and is inputted to 
5 the control unit 1 7. 

[0191] The control unit 17 outputs a list of PlayLists 
recorded on the recording medium 10 based on the ap- 
plication database to the terminal 20 serving as a user 
interface. The user selects a desired PlayList out of the 
10 list of PlayLists and then, the desired PlayList for repro- 
duction is input to the control unit 17. The control unit 
1 7 instructs the reading section 1 1 to read the AV stream 
file necessary for the reproduction of the PlayList. The 
reading section 1 1 reads the AV stream from the record- 
's jng medium 1 0 and the AV stream is processed through 
the demodulator 12, the ECC decoder 13 and the file 
system section and is inputted to the source depacketiz- 
er 14. 

[0192] The source depacketizer 14 converts the AV 

20 stream having the application format of the recording 
medium into a stream which can be inputted to the de- 
multiplexer 15. The demultiplexer 15 inputs video 
stream (V), audio stream (A) and system information (S) 
which compose the AV stream within the reproduction 

25 zone (Playltem) designated by the control unit 1 7, to the 
AV decoder 1 6. The AV decoder 1 6 decodes the video 
stream and audio stream and outputs the reproduction 
video signal and the reproduction audio signal from the 
terminals 18 and 19, respectively. 

30 [0193] In the case of reproducing the PlayList of 
EP_map type selected by the user, from some time in 
the middle of the PlayList, the control unit 17 instructs 
the reading section 11 to read data from an l-picture ad- 
dress with PTS which is the closest to the designated 

35 time. 

[0194] On the other hand, in the case of reproducing 
the PlayList of TU_map type selected by the user, from 
some time in the middle of the PlayList, the control unit 
17 instructs the reading section 11 to start reading data 

40 at the address of the source packet of the arrival time 
which is the closest to the designated time. 
[01 95] Furthermore, when the user selects a mark out 
of a start point and a scene change point of a program 
stored in ClipMark of Clip Information (for example, this 

45 selection operation is performed by displaying a list of 
thumbnail pictures of the start point and scene change 
points of the program stored in ClipMark on the user in- 
terface and selecting a picture out of them by the user), 
the control unit 17 determines the readout point of the 

50 AV stream on the recording medium 10 based on the 
contents of Clip Information, and then instructs the read- 
ing section 11 to read the AV stream. 
[01 96] That is, the control unit 1 7 instructs the reading 
section 1 1 to read data from an l-picture with an address 

55 closest to the address of the picture of the AV stream 
selected by the user. The reading section 1 1 starts read- 
ing the data at the designated address, and the read 
data is processed through the demodulator 1 2, ECC de- 
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coder 13 and the file system section, is inputted to the 
demultiplexer 1 5 and is decoded at the AV decoder 1 6, 
and as a result, the AV data shown by the address of 
the picture having the mark point is reproduced. 
[0197] Next, the processing for recording a video 
stream, mainly the database recording processing, will 
be explained with reference to the flowchart of Fig. 29. 
[0198] First, at step S1 1 , the control unit 1 7 makes the 
AV encoder 23 encode the inputted video stream and 
allows the resultant to be recorded on the recording me- 
dium 10, as described above. At step S12, the control 
unit 1 7 judges whether the recording of the video stream 
has been finished. When it has not been finished, then 
the control unit 17 returns to step S11 to continue the 
encoding and recording processing of the video stream. 
[0199] When it is judged at step S1 2 that the encoding 
and recording processing of the video stream has been 
finished, then the control unit 17 moves to step S13 to 
execute the database recording processing. 
[0200] In this connection, this database recording 
processing is executed as one kind of processing of step 
S23 which is the file recording processing of Fig. 30. 
[0201] Specifically, in this system, the control unit 17 
executes the processing shown in Fig. 30 to record a 
file. At step S21 , the control unit 1 7 detects the Alloca- 
tion class (Fig. 1 9) of the file to be recorded, and judges 
at step S22 whether the Allocation class of the file indi- 
cates Gathered files. When the Allocation class of the 
file to be recorded indicates Gathered files, then the con- 
trol unit 1 7 moves to step S23 to execute processing to 
record the file in the Gathered File area (Fig. 4). 
[0202] When it is judged at step S22 that the Alloca- 
tion class of the file to be recorded does not indicate 
Gathered files (when it is judged that it is Data files or 
Real-time files), on the contrary, the control unit 17 
moves to step S24 to execute processing of recording 
in an area (normal area) other than Gathered File area. 
[0203] Although the control unit 17 decides the re- 
cording area on the recording medium 1 0 in accordance 
with the Allocation class of a file to be recorded as de- 
scribed above, the Allocation classes of the files com- 
posing databases to be recorded at step S1 3 of Fig. 29 
are Gathered files, so that the database recording 
processing at step S13 is executed as recording 
processing in Gathered File area of step S23 of Fig. 30. 
[0204] Next, the database recording processing of 
step S13 of Fig. 29 will be explained in detail with refer- 
ence to the flowchart of Fig. 31 . 

[0205] First, at step S41 , the control unit 1 7 searches 
Space Bit Map for free areas. This Space Bit Map is cre- 
ated by executing processing shown by the flowchart of 
Fig. 32. 

[0206] That is, the control 1 7 executes the processing 
of Fig. 32 when the recording medium 10 (optical disc) 
is inserted. 

[0207] At step S61 , the control unit 1 7 reads location 
information of files stored in Gathered File area of the 
inserted disc, from Disc Region Table (Fig. 20 and Fig. 



21) of this disc. Then, at step S62, the control unit 17 
executes the processing to create Space Bit Map based 
on the readout results of step S61 . 
[0208] When File-1 to File-4 has been recorded in 
5 Gathered File area as shown in Fig. 33, for example, 
information about what the recording area for a file has 
been occupied is recorded in each area (bit) of preset 
fixed size. 

[0209] Referring to Fig. 33, shadowed areas indicate 
10 the occupied areas while non-shadowed areas indicate 
the free areas. 

[0210] Therefore, it is possible to detect continuous 
free areas in Gathered File area based on this Space 
Bit Map. 

15 [0211] When free areas are detected in Space Bit 
Map at the processing of step S41 of Fig. 31 , then the 
control unit 1 7 judges at step S42 whether a continuous 
free area capable of recording a file to be recorded 
therein exists in Gathered File area. 
20 [0212] When there is no continuous free areas capa- 
ble of recording the file therein, then the control unit 17 
moves to step S48 to calculate the total capacity of the 
free areas. Then, at step S49, the control unit 1 7 judges 
whether the total capacity of the free areas obtained by 
25 the calculation at step S48 is larger than the volume of 
the file to be recorded. When the total capacity of the 
free areas is larger than the volume of the file, the control 
unit 17 moves to step S50 to execute the processing of 
changing the locations of the files in Gathered File area. 
30 [0213] For example, as shown in Fig. 34, in the case 
where four files, File-1 to File-4, have been already re- 
corded in Gathered File area and there is no continuous 
free areas capable of recording a new File-A therein, the 
areas recording File-1 to File-4 are changed so that 
35 these files are continuously recorded. Thereby, a con- 
tinues free area capable of recording the File-A therein 
are formed. 

[0214] After the processing of changing the locations 
of existing files at step S50 or when it is judged at step 
40 S42 that there are a continuous free area capable of re- 
cording the file therein, the control unit 1 7 moves to step 
S43 to execute the processing of recording the file. In 
the example of Fig. 34, this processing allows the File- 
A to be recorded in Gathered File area. 
45 [0215] Because the new file has been recorded in this 
way, MIA information needs to be changed. The control 
unit 17 creates Disc Region Table (Fig. 20 and Fig. 21) 
for indicating area information after the new file is re- 
corded, at step S44. At step S45, the control unit 1 7 cre- 
50 ates File Name Table (Fig. 25, Fig. 26 and Fig. 27) for 
indicating the names of the files recorded. In addition, 
at step S46, the control unit 17 creates File Table (Fig. 
11 and Fig. 12) for indicating the file management at- 
tribute information. These information are information 
55 which are properly stored in the storage unit 17A. 

[0216] Then at step S47, the control unit 17 records 
the tables created with the processing of step S44 to 
step S46 in the MIA area (Fig. 5 and Fig. 7). 
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[021 7] When it is judged at step S49 that the total ca- 
pacity of the free areas is smaller than the volume of the 
file to be recorded, the control unit 1 7 executes the error 
processing at step S51 because the file can not be re- 
corded in Gathered File area. Specifically, the control 
unit 17 executes such processing to output a message 
informing that the file can not be recorded due to a lack 
of capacity, as a video output, and display it on a monitor. 
[0218] Next, the title display processing will be ex- 
plained with reference to the flowchart of Fig. 35. This 
processing is executed by the control unit 17 when the 
recording medium 10 is inserted into the motion picture 
recording/reproducing apparatus 1. 
[021 9] First, the readout processing of PLAYLIST and 
CLIPINF is executed at step S71. Fig. 36 and Fig. 37 
explains this processing in detail. 
[0220] First, the readout processing of PLAYLIST will 
be explained with reference to Fig. 36. 
[0221 ] At step S91 , the control unit 1 7 reads File Table 
(Fig. 1 1 , Fig. 1 2, Fig. 1 6) recorded on the recording me- 
dium 10 to search the File Name field (Fig. 12) of File 
Table for the name of PLAYLIST. Then, at step S92, the 
control unit 17 searches for File Record with the exten- 
sion of .rpls or .vpls which is specified by Child Link (Fig. 
16) of PLAYLIST detected with the processing of step 
S91. 

[0222] Next, the control unit 1 7 moves to step S93 to 
judge whether Next Link (Fig. 1 2) exists. When it exists, 
the control unit 1 7 moves to step S94 to search for File 
Record with the extension of .rpls or .vpls specified by 
Next Link. Then the control unit 17 returns to step S93 
to repeatedly execute this processing. 
[0223] Then, when it is judged at step S93 that Next 
Link does not exist, the processing is completed. 
[0224] In this way, files with *.rpls or *.vpls are all read 
from PLAYLIST. 

[0225] Next, with reference to Fig. 37, the readout 
processing of CLIPINF will be explained. At step S101 , 
the control unit 1 7 searches File Name field (Fig. 1 2) of 
File Table (Fig. 11, Fig. 12, Fig. 16) for the name of CL- 
IPINF. 

[0226] At step S1 02, the control unit 1 7 searches for 
File Record with the extension of .dpi which is specified 
by Child Link of CLIPINF detected with the processing 
of step S101. 

[0227] Next, the control unit 17 judges at step S103 
whether Next Link exists, and when it exists, then it 
moves to step S104 to search for File Record with the 
extension of .dpi which is specified by Next Link. Then, 
the control unit 17 returns to step S103 to repeatedly 
execute this processing. 

[0228] When it is judged at step S1 03 that Next Link 
does not exist, the processing is completed. 
[0229] In this way, files with *.clpi of CLIPINF are all 
read. 

[0230] When the processing of step S71 of Fig. 35 is 
completed as described above, the control unit 17 
moves to step S72 to sort the head addresses of the 



files read out with the processing of step S71 , in an in- 
creasing order. 

[0231] For example, in the case where the head ad- 
dresses of File 1 , File 2 and File 3 are A23, A21 an A25, 

5 respectively, as shown in Fig. 38, and if A21 < A23 < 
A25, the processing of step S72 sorts the files in the 
order of File 2, File 1 , and File 3 in an increasing order 
of the head addresses as shown in Fig. 39. 
[0232] Next, at step S73, the control unit 1 7 accesses 

10 the files in Gathered File area in the sorted order to read 
out the titles and addresses of corresponding contents 
recorded therein. The titles are read out from the files of 
PLAYLIST and the addresses are read out from the files 
of CLIPINF. 

15 [0233] Next, at step S74, the control unit 17 generates 
video data corresponding to the titles read out by the 
processing of step S73, and outputs it to the AV decoder 
16 to make it outputted from the terminal 18. Thereby, 
the titles of the contents recorded on the recording me- 

20 dium 10 are displayed. As a result, the user can select 
and designate a title which he wants to reproduce. 
[0234] As described above, the files are read out in 
the order of File 2, File 1, File 3 which is the order of 
addresses as shown in Fig. 40, even the order of the 

25 detected files recorded in Gathered File area is File 1 , 
File 2, File 3. Therefore, time for a seek operation from 
readout of one file till readout of a next file can be short- 
ened as compared with the case of reading out the files 
in the order of File 1, File 2, File 3. As a result, a time 

30 for reading out all files can be shortened. 

[0235] In addition, in this system, files of information 
including titles are collectively recorded in a prescribed 
area, Gathered File area, on the recording medium 10. 
Therefore, files can be speedily read out as compared 

35 with the case where File 1 to File 3 are recorded in dif- 
ferent areas on the recording medium 10 as shown in 
Fig. 41. 

[0236] As described above, a file storing the titles of 
contents and a file storing the addresses which indicate 
40 the recording positions of the contents are recorded as 
File 1 to File 3 in Gathered File area (area between ad- 
dress A3 and address A4, in this case) as shown in Fig. 
4. 

[0237] Next, another embodiment of this invention will 
45 be explained with reference to the attached drawings. 
[0238] Fig. 42 shows an example of a directory struc- 
ture on the DVR disc which is different from an example 
of Fig. 2. As shown in Fig. 42, a root directory always 
includes one DVR directory, and may optionally include 
50 at least one DVRn (n is an integral number more than 
zero) directory. The DVR directory is called Basic DVR 
directory and the DVRn directories are called AUX DVR 
directories. Files and directories of Fig. 42 which have 
the same names as those shown in Fig. 2 have the same 
55 meanings as them. 

[0239] Three files of menu.tidx, menu.tdtl and menu. 
tdt2 in Fig. 42 are files for managing thumbnail pictures 
each of which is created from the main picture of each 
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PlayList. menu.tidx is a file for storing header informa- 
tion of the thumbnail pictures, menu.tdtl and menu.tdt2 
are files for storing picture information of the thumbnail 
pictures. Three files of mark.tidx, mark.tdtl and mark. 
tdt2 are files for managing thumbnail pictures which are 
created from pictures of mark points selected by the us- 
er from each PlayList and of feature points extracted 
from the AV stream, mark.tidx is a file for storing header 
information of the thumbnail pictures, mark.tdtl and 
mark.tdt2 are files for storing picture information of the 
thumbnail pictures. 

[0240] Similar to the explanations for Fig. 1 2, Fig. 1 8 
and Fig. 19, the file system used in the information 
processing apparatus of this embodiment provides "Al- 
location class" as attribute information relating to the lo- 
cation (Allocation) on the recording medium of a file. Al- 
location class is information which is given for each file, 
and this information is stored in management data of file 
(MIA (Management Information Area)) (refer to the ex- 
planation of Fig. 1 8). 

[0241] Fig. 43 shows the relationship between DVR 
application file and its Allocation Class. Six kinds of 
groups: Group-1 files, Group-2 files, Group-3 files, 
Group-4 files, Real-time files, Data files, are provided 
as an example of the DVR application. That is, in this 
example, four groups of Group-1 to Group-4 are used 
as Allocation Class, instead of Gathered files in the ex- 
ample of Fig. 19. 

[0242] Further, similar to the aforementioned expla- 
nations of Fig. 12 and Fig. 18, the file system used in 
the information processing apparatus of this embodi- 
ment provides Robust bit in "Attribute" field as attribute 
information relating to the location (Allocation) of a file 
on the recording medium. The Attribute field is informa- 
tion given to each file and this information is stored in 
the management data of file (MIA) (refer to Fig. 1 2). As 
to such file that Robust bit in "Attribute" field is 1, the 
same file data is recorded at two different positions on 
the recording medium to secure the reliable property. 
One data is called Main File Data and the other data is 
called Reserve File Data. Files with Robust bit of 1 in 
"Attribute" field shown in Fig. 43 are recorded in this way. 
[0243] Fig. 44 is a diagram which explains a recording 
method of a file with Robust bit of 1 in Attribute field, 
zzzzz.clpi file has the Robust bit of 1 and also the file 
data is arranged (recorded) in two areas as Main File 
Data and Reserve File Data. The Reserve File Data has 
the same information as Main File Data. In the case of 
recording a file, recording is performed in the order of 
Main data and then Reserve data. And in the case of 
reproducing the file, Main data is firstly read. If Main File 
Data can not be read due to a data error, Reserve File 
Data is read. 

[0244] As to such file that Robust bit in "Attribute" field 
is 0, its data is recorded at one position on the recording 
medium, menu.tdtl file shown in Fig. 44 has Robust bit 
of 0 in Attribute field, and its file data is recorded in one 
area. 



[0245] In the file system used in the information 
processing apparatus of this embodiment, the file data 
of files of which Allocation Class are Group-1 files, 
Group-2 files, Group-3 files or Group-4 files are collec- 

5 tively recorded in a prescribed area called LB (Logical 
Block) Region for Gathered files (Gathered files area) 
as shown in Fig. 45. The locations (start address and 
end address) of LB Region for files and LB Region for 
Gathered files on the recording medium shown in Fig. 

10 45 are recorded in Parameters of Allocation Rule Set 
Record (Fig. 23). In addition, as shown in Fig. 46, the 
following six areas are specified in LB Region for Gath- 
ered files. 

15 (1 ) Main LB Regions for Gourp-1 files (area for stor- 
ing Main File Data of a file of which AC (Allocation 
Class) is Group-1 files, and this area is shown by 
g1-M in this figure) 

(2) Reserve LB Region for Group-1 files (area for 
20 storing Reserve File Data of a file of which AC is 
Group-1 files, and this area is shown by g1 -R in this 
figure) (3) Main LB Regions for Group-2 files (area 
for storing Main File Data of a file of which AC is 
Group-2 files, and this area is shown by g2-M in this 
25 figure) (4) Reserve LB Region for Group-2 files (ar- 
ea for storing Reserve File Data of a file of which 
AC is Group-2 files, and this area is shown by g2-R 
in this figure) (5) LB Regions for Gourp-3 files (area 
for storing File Data of a file of which AC is Group- 
30 3 files, and this area is shown by g3 in this figure) 
(6) LB Region for Group-4 files (area for storing File 
Data of a file of which AC is Group-4 files, and this 
area is shown by g4 in this figure) 

35 [0246] The locations (start address and end address) 
of these six areas on the recording medium are also re- 
corded in Parameters of Allocation Rule Set Record 
(Fig. 23). 

[0247] For example, each capacity of g1-M, g1-R, 
40 g2-M and g2-R is 2Mbytes, the capacity of g3 is 
3.2Mbytes and the capacity of g4 is 16Mbytes. In this 
connection, M is 1024x1024. 

[0248] Grouping of files among Group-1, Group-2, 
Group-3 and Group-4 is considered so that the files can 

45 be arranged in the above capacity. Further, on the con- 
trary, the maximum size of files of each group is limited 
so that the files can be arranged in the above capacity. 
[0249] For example, in the case of newly recording 
Main File Data of a file of which AC (Allocation Class) is 

50 Group-1 files, its File data is recorded in a free area of 
Main LB Regions for Group-1 files. 
[0250] Fig. 47 shows an example of file data arranged 
in Main LB Region for Group-1 files. The location infor- 
mation of file data in Main LB Regions for Group-1 files 

55 is stored in management data of the aforementioned 
Disc Region Table (Fig. 20 and Fig. 21). The same 
processing is applied for the aforementioned (2) to (6) 
areas. 
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[0251] The (1) to (6) areas can be moved within LB 
Region for Gathered files. In addition, LB Region for 
Gathered files can be moved on the recording medium. 
For example, if errors increases in LB Region for Gath- 
ered files, new LB Region for Gathered files is created 
and its location on the recording medium is recorded in 
Parameters of Allocation Rule Set Record in MIA. 
[0252] Fig. 48 shows an example of arranging LB Re- 
gion for Gathered files at a position (almost in the center, 
in this figure) away from the inner circumference of the 
disc. In this case, LB Region for files is divided into two. 
[0253] Fig. 49 shows the syntax of information indi- 
cating the locations of LB Region for Gathered files and 
above (1) to (6) areas on the recording area, which is 
stored in Parameters of Allocation Rule Set Record (Fig. 
23). This information is called Allocation Info of DVR 
files. 

[0254] LB Region for Gathered files (RBPO) indicates 
the start position and end position of LB Region for Gath- 
ered files on the recording medium with Start Logical 
Block Number and End Logical Block Number shown in 
Fig. 50. 

[0255] Main LB Regions for Group-1 files (RBP1 6) in- 
dicates the start position and end position of Main LB 
Regions for Group-1 files on the recording medium with 
the syntax shown in Fig. 50. Reserve LB Regions for 
Group-1 files (RBP24) indicates the start position and 
end position of Reserve LB Regions for Group-1 files on 
the recording medium with the syntax shown in Fig. 50. 
[0256] Main LB Regions for Group-2 files (RBP32) in- 
dicates the start position and end position of Main LB 
Regions for Group-2 files on the recording medium with 
the syntax shown in Fig. 50. Reserve LB Regions for 
Group-2 files (RBP40) indicates the start position and 
end position of Reserve LB Regions for Group-2 files on 
the recording medium with the syntax shown in Fig. 50. 
[0257] LB Regions for Group-3 files (RBP48) indi- 
cates the start position and end position of LB Regions 
for Group-3 files on the recording medium with the syn- 
tax shown in Fig. 50. 

[0258] LB Regions for Grou-4 files (RBP56) indicates 
the start position and end position of LB Region for 
Group-4 files on the recording medium with the syntax 
shown in Fig. 50. 

[0259] Main LB Regions for Group-1 files, Reserve LB 
Regions for Group-1 files, Main LB Regions for Group- 
2 files, Reserve LB Regions for Group2 files, LB Re- 
gions for Group-3 files and LB Regions for Group-4 files 
are included in LB Regions for Gathered files. 
[0260] Next, the system for recording/reproducing da- 
ta having such DVR application structure will be ex- 
plained with reference to the block diag ram of the motion 
picture recording/reproducing apparatus of Fig. 51 . The 
motion picture recording/reproducing apparatus 1 of 
Fig. 51 has basically the same structure as the motion 
picture recording/reproducing apparatus 1 of Fig. 28. In 
the motion picture recording/reproducing apparatus 1 of 
Fig. 51 , however, the outputs of the ECC decoder 1 3 is 



inputted to the source depacketizer 1 4 or control unit 1 7 
via the buffer 71. In addition, the outputs of the control 
unit 1 7 and the source packetizer 29 are supplied to the 
ECC encoder 30 via the buffer 72. 
5 [0261] Note that, the video analyzer 24, multiplexed 
stream analyzer 26, switches 27 and 28 in Fig. 28 are 
omitted in this figure. 

[0262] First, as to a recording operation, the case of 
encoding and recording the inputted audio video signal 

10 will be explained. 

[0263] Before recording, the control unit 17 firstly in- 
structs the reading section 11 to read data of File System 
Descriptor (FSD) (Fig. 6). The reading section 11 reads 
data of FSD (Fig. 4 and Fig. 5) recorded at a predeter- 

15 mined location on the recording medium 1 0, and the da- 
ta is processed through the demodulator 12 and ECC 
decoder 13 and inputted to the control unit 17 via the 
buffer 71 . The control unit 1 7 obtains the address of M IA 
based on the FSD data. 

20 [0264] Then, the control unit 17 instructs the reading 
section 11 to read MIA. The reading section 11 reads 
the data of MIA, and the data is processed through the 
demodulator 12 and ECC decoder 13 and inputted to 
the control unit 1 7 via the buffer 71 . The control unit 1 7 

25 obtains the data of Allocation Info of DVR files (Fig. 49) 
in MIA. And it obtains information about free areas on 
the recording medium by analyzing the data of Disc Re- 
gion Table (Fig. 10, Fig. 20 and Fig. 21). 
[0265] The video signal and audio signal are inputted 

30 from the terminals 21 and 22, respectively. The video 
signal and audio signal are inputted to the AV encoder 
23. The AV encoder 23 encodes the inputted video sig- 
nal and audio signal to output the encoded video stream 
(V), encoded audio stream (A) to the multiplexer 25. The 

35 encoded video stream (V) is, for example, an MPEG2 
video stream, and the encoded audio stream (A) is, for 
example, an MPEG1 audio stream or Dolby AC3 (trade- 
mark) audio steam. The multiplexer 25 multiplexes the 
inputted streams to output a multiplexed stream. 

40 [0266] The multiplexed stream is, for example, an 
MPEG2 transport stream or MPEG2 program stream. 
The multiplexed stream is inputted to the source pack- 
etizer 29. The source packetizer 29 encodes the input- 
ted multiplexed stream in accordance with the applica- 

45 tion format of the recording medium to generate an AV 
stream composed of source packets. The AV stream is 
processed through the ECC encoder 30, modulator 31 
via the buffer 72 and is inputted to the recording section 
32. The recording section 32 records a Clip AV stream 

50 file on the recording medium 10 based on the control 
signal given from the control unit 1 7. The control unit 1 7 
controls this recording so as to record the Clip AV stream 
in a free area other than LB Regions for Gathered files 
in LB Regions for files (Fig. 46). 

55 [0267] As well as recording the Clip AV stream file, 
this motion picture recording/reproducing apparatus 1 
records application database information relating to this 
file, that is, Clip Information file, PlayList file, information 
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of thumbnail pictures, and management information (in- 
fo. dvr) of the contents recorded on the recording medi- 
um 10. These application database information are cre- 
ated by the control unit 1 7. The Clip Information file and 
information of thumbnail pictures of marks (feature 
points) are created by analyzing the Clip AV stream file 
by the control unit 1 7. The PlayList file and information 
of menu thumbnail pictures are created by the control 
unit 17 based on the user-command information input- 
ted from the terminal 20. The control unit 1 7 also creates 
the management information (info.dvr) of the recorded 
contents. 

[0268] The application database information created 
by the control unit 1 7 is processed through the ECC en- 
coder 30 and modulator 31 and inputted to the recording 
section 32, in the same way as the AV stream. The re- 
cording section 32 records the database files on the re- 
cording medium 10 based on the control signal given 
from the control unit 17. That is, the control unit 17 
records the database files on the recording medium 
based on the data of the Allocation Info of DVR files and 
the information about the free areas on the recording 
medium. This processing will be explained in detail later 
with reference to Fig. 52 and Fig. 53. 
[0269] Next, the basic operation for reproduction will 
be explained. 

[0270] The AV stream file, application database infor- 
mation and file system data have been recorded on the 
recording medium 10. 

[0271] First, the control unit 17 obtains the data of 
FSD to get the data of MIA, similar to the aforemen- 
tioned recording operation. The control unit 17 obtains 
the data of Allocation Info of DVR files (Fig. 49) in MIA, 
and also obtains the location information of file data on 
the recording medium 10 by analyzing the data of Disc 
Region Table (Fig. 10, Fig. 20 and Fig. 21). 
[0272] Next, the control unit 17 instructs the reading 
section 11 to read the application database information. 
The reading section 11 reads the application database 
information from the recording medium 10, and the da- 
tabase information is processed through the demodula- 
tor 12, ECC decoder 13 and is inputted to the control 
unit 17 via the buffer 71. This processing will be de- 
scribed in detail later with reference to Fig. 54 and Fig. 
55. 

[0273] The control unit 17 outputs a list of PlayLists 
(a list of titles) recorded on the disc to the terminal 20 
serving as a user interface, on the basis of the applica- 
tion database. The user selects a PlayList desired to be 
reproduced from the list of PlayLists and then, the se- 
lected PlayList is inputted to the control unit 1 7. The con- 
trol unit 17 instructs the reading section 11 to read the 
AV stream file necessary for reproducing the PlayList. 
Then, the reading section 11 reads the AV stream from 
the recording medium 10, and the AV stream is proc- 
essed through the demodulator 1 2 and ECC decoder 1 3 
and is inputted to the source depacketizer 14 via the 
buffer 71. 



[0274] The source depacketizer 14 converts the AV 
stream of the application format of the recording medi- 
um 1 0 into a stream which can be inputted to the demul- 
tiplexer 15. The demultiplexer 15 inputs the video 
5 stream (V) and audio stream (A) composing the AV 
stream for the designated reproduction zone (Playltem) 
specified by the control unit 17, to the AV decoder 16. 
The AV decoder 1 6 decodes the video stream and audio 
stream to output the reproduction video signal and re- 
production audio signal from the terminals 18 and 19, 
respectively. 

[0275] Next the recording processing of new Real 
PlayList (Clip AV stream and its database information) 
will be explained with reference to the flowcharts of Fig. 
52 and Fig. 53. 

[0276] At step S110, the control unit 17 reads FSD 
(File System Descriptor). At step S111, the control unit 
1 7 reads M IA (including Allocation Info of DVR files and 
Disc Region Table) and stores it in the storage unit 1 7A. 
[0277] At step S1 1 2, the control unit 1 7 analyzes the 
data of Disc Region Table to obtain information of free 
areas on the recording medium 10. 
[0278] At step S1 1 3, the control unit 1 7 decides areas 
for LB Regions for files and for recording the file data of 
each group, based on the data of Allocation Info of DVR 
files (Fig. 49). These areas may be the same as the ar- 
eas designated by Allocation Info of DVR files read, or 
may be not. 

[0279] At step S114, the control unit 17 controls this 
recording so as to record the Clip AV stream in a free 
area of LB Regions for files excepting for LB Regions 
for Gathered files. 

[0280] At step S115, the control unit 17 obtains the 
data and name of the database file. 
[0281] At step S11 6, the control unit 17 decides Allo- 
cation class of the database file and the value of its Ro- 
bust bit with reference to the table (stored in the storage 
unit 17A) of Fig. 43. 

[0282] At step S1 17, it is judged whether Robust bit is 
1 . When Robust bit is 1 , then the process moves to step 
S118. Since two kinds of information are recorded, it is 
determined that one is the Main file data of the afore- 
mentioned Allocation class and the other is the Reserve 
file data of the aforementioned Allocation class (that is, 
double recording is performed). 

[0283] When it is judged at step S1 1 7 that Robust bit 
is 0, then the process moves to step S1 1 9. And it is de- 
termined that the kind of information to be recorded is 
the file data of the aforementioned Allocation class (that 
recording is performed once). 

[0284] At step S120, the control unit 17 records the 
file data in the free area of the recording area for the 
group corresponding to that kind. 
[0285] At step S121, it is judged whether there is a 
database file to be recorded next, and when yes, the 
process returns to step S115 to repeat the aforemen- 
tioned processing. 

[0286] When there is no database file to be recorded 
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next, then at step S1 22, the control unit 1 7 creates the 
data of MIA for managing the records of file data on the 
recording medium 10 and records it on the recording 
medium 10. 

[0287] At step S123, the control unit 17 creates the 
data of FSD which indicates the recording address of 
MIA and records it on the recording medium 10. And 
then the process is completed. 

[0288] Note that, as to the recording of a database file 
between step S1 1 5 and step S1 21 , only files to be newly 
recorded can be recorded or all files (new files and al- 
ready recorded files) can be recorded again, on the re- 
cording medium. In addition, as to the recording of a da- 
tabase file between step S1 1 5 and step S1 21 , Main file 
data is recorded and then reserve file data is recorded 
for each file having Robust bit of 1 . However, the follow- 
ing processing can be performed. That is, main file data 
of all files having the same Allocation class is firstly re- 
corded and then, reserve file data of all files having its 
Allocation class is recorded. 

[0289] Next, the processing of displaying a list of Play- 
Lists (a list of titles) recorded on the recording medium 
10 will be explained with reference to the flowcharts of 
Fig. 54 and Fig. 55. 

[0290] At step S201, the control unit 17 reads FSD 
(File System Descriptor) from the recording medium 1 0. 
[0291] At step S202, the control unit 1 7 reads MIA (in- 
cluding Allocation Info of DVR files and Disc Region Ta- 
ble) and stores it in the storage unit 17A. 
[0292] At step S203, the control unit 17 obtains Allo- 
cation class of the files recorded on the recording me- 
dium 10 and information of their Robust bits from MIA. 
[0293] At step S204, the control unit 17 obtains the 
location information of file data (or Main file data) of da- 
tabase files having the same Allocation class, from Disc 
Region Table. For example, in the case where this time 
is the first execution of step S204, it obtains the location 
information of Main file data of Gourp-1 files. 
[0294] At step S205, the control unit 17 continuously 
reads the file data from the recording medium 10 and 
stores them in the storage unit 17A. 
[0295] At step S206, the control unit 1 7 checks wheth- 
er an error has occurred in the reading operation of the 
file data of step S205. When yes, then the control unit 
1 7 moves to step S207 to check whether the Robust bit 
of the above read file is 1 . When yes, the control unit 1 7 
moves to step S208 to obtain the location information of 
the Reserve File Data of the database file having the 
above Allocation class from Disc Region Table. At step 
S209, the control unit 17 reads the Reserve File Data 
corresponding to the Main data of which the reading has 
been failed, from the recording medium 1 0 and stores it 
in the storage unit 17A. 

[0296] When a negative result is obtained at step 
S206 (when an error has not occurred in the reading 
operation of the file data), the process moves to step 
S210. 

[0297] When a negative result is obtained at step 



S207 (when it is judges that the Robust bit is 0), the proc- 
ess moves to step S21 0. In this case, it is impossible to 
make compensation for the file data of which the record- 
ing has been failed. 

5 [0298] At step S21 0, it is judged whether the reading 
of database files is completed. When no, then the proc- 
ess returns to step S204 to repeat the aforementioned 
processing. For example, the reading of files of Gourp- 
2 files will be performed next. 

10 [0299] At step S21 1 , the control unit 1 7 outputs a list 
of PlayLists recorded on the recording medium 1 0 to the 
terminal 20 serving as a user interface based on the in- 
formation of database files stored in the storage unit 
17A. Then the processing is completed. 

15 [0300] Note that, at above step S205, the control unit 
1 7 can read data of files one by one from the recording 
medium 1 0 based on each Disc Region Record (Fig. 21 ) 
of Disc Region Table (Fig. 20), but the reading of file 
data can be speeded up by the following processing of 

20 Fig. 56 or Fig. 57. 

[0301 ] In the example of Fig. 56, step S301 is to obtain 
data in the recording area for the group (for example, 
Main LB Regions for Group-1 files) corresponding to the 
kind of file data. 

25 [0302] Step S302 is to continuously read all data in 
the recording area for the group (all data including file 
data and data of free areas) from the recording medium 
1 0 and store it in the buffer 71 . 

[0303] Step S303 is to restore each file from the data 
30 stored in the buffer 71 based on the data in MIA (man- 
agement data of files), and to store it in the storage unit 
1 7A (in the case of Fig. 47, file-1 , file-2, file-3 and file-4 
are restored). 

[0304] In the example of Fig. 57, step S401 is to obtain 
35 data of the recording area for the group (for example, 
Main LB Regions for Group-1 files) corresponding to the 
kind of file data (Allocation class, Main file data or Re- 
serve file data). 

[0305] Step S402 is to obtain the maximum range of 
40 areas in which file data are arranged, in the recording 
area for the above group based on the data of Disc Re- 
gion Table (for example, the range shown by "the max- 
imum range of areas storing file data" in Fig. 47 (the 
range between the head of file-1 which is the first file 
45 and the tail of file-4 which is the last file)). 

[0306] Step S403 is to continuously read all data (all 
data including file data and data of the free areas) within 
the above range from the recording medium 10 and to 
store them in the buffer 71 . 
so [0307] Step S404 is to restore each file from the data 
stored in the buffer 71 based on the data of MIA (man- 
agement data of files) and store it in the storage unit 1 7A 
(in the example of Fig. 47, file-1, file-2, file-3 and file 4 
are restored). 

55 [0308] In the aforementioned processing of step 
S402, the maximum range of areas where the file data 
are arranged can be obtained in the following manner. 
[0309] As to each Disc Region Record (Fig. 21) of 
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Disc Region Table (Fig. 20), Records which reference 
the recording area for a group (for example, Main LB 
Regions for Group-1 files) are obtained. That is, 
Records which reference the recording area for the 
group are obtained based on Start Logical Block 
Number and End Logical Block Number of Disc Region 
Record. The minimum value of Start Logical Block 
Number and the maximum value of End Logical Block 
Number are obtained based on the Records obtained. 
The range between the minimum number and the max- 
imum number is the maximum range of areas in which 
file data are arranged, in the recording area for the 
group. 

[0310] The aforementioned processing can be exe- 
cuted not only by hardware but also by software. In this 
case, programs composing the software are installed 
via the network or a recording medium into a computer 
having a special hardware or a normal personal compu- 
ter which is capable of executing various functions by 
installing various programs. 

[0311] As shown in Fig. 28, this recording medium 
may be not only the magnetic disk 51 (including a floppy 
disk), optical disc 52 (including CD-ROM (Compact 
Disc-Read Only Memory) and DVD (Digital Versatile 
Disc)), magneto-optical disc 53 (including MD (Mi- 
niDisc)) or package media such as a semiconductor 
memory 54, which store programs and are distributed 
to provide a user with programs separately from the ap- 
paratus, but also a ROM or hard disk which stores pro- 
grams and are supplied to users by being incorporated 
into the apparatus. 

[0312] Note that, in this description, steps which de- 
scribe programs stored on the recording medium in- 
clude processes which are not necessarily executed in 
time series but executed at the same time or separately, 
as well as processes which are executed in time series 
in the explained order. 

[0313] Further, in this description, the system means 
the entire equipment composed of plural apparatuses. 
[0314] As described above, this invention makes it 
possible to realize an information recording medium of 
which the information can be read rapidly. 
[0315] Further, this invention makes it possible to read 
information rapidly. 

[0316] Furthermore, this invention makes it possible 
to provide an information recording medium which is ca- 
pable of reading information rapidly. 

Industrial Utilization 

[031 7] The present invention relates to an information 
recording apparatus and method, information reproduc- 
ing apparatus and method, information recording medi- 
um, program storage medium, and program which are 
capable of immediately displaying the titles of informa- 
tion recorded on the information recording medium, and 
can be used in an information recording/reproducing ap- 
paratus using a disc-like recording medium such as an 



optical disc, which is recordable and removable from the 
recording reproducing apparatus. 

5 Claims 

1. An information recording apparatus comprising: 

identification means for identifying the location 
10 attribute of information to be recorded on an in- 

formation recording medium, said location at- 
tribute relating to the location on said informa- 
tion recording medium; and 
recording means for recording the information 
15 having a prescribed location attribute in a spec- 

ified area on said information recording medi- 
um in accordance with the identification result 
by said identification means, and also recording 
the address of said specified area of said infor- 
20 mation recording medium on said information 

recording medium. 

2. The information recording apparatus according to 
Claim 1 , wherein: 

25 

said location attribute is one out of plural loca- 
tion attributes; 

said identification means specifies the location 
attribute of said information out of said plural 
30 location attributes; and 

said recording means records said information 
in an area corresponding to the location at- 
tribute specified out of said plural location at- 
tributes, in said specified area, in accordance 
35 with the identification result by said identifica- 

tion means. 

3. The information recording apparatus according to 
Claim 1 , wherein: 

40 

said identification means further specifies the 
kind of said information; and 
said recording means records said information 
in several areas of said specified area in ac- 
45 cordance with the identification result by said 

identification means. 

4. The information recording apparatus according to 
Claim 1, further comprising: 

50 

detecting means for detecting continuous free 
areas in said specified area; 
comparison means for comparing the volume 
of said information with the capacity of areas 
55 detected by said detecting means; and 

forming means for forming a continuous free ar- 
ea in said specified areadepending on the com- 
parison result by said comparison means. 
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5. An information recording method comprising: 

an identification step of identifying the location 
attribute of information to be recorded on an in- 
formation recording medium, said location at- 
tribute relating to the location on said informa- 
tion recording medium; and 
a recording step of recording said information 
to be recorded on said information recording 
medium, in a specified area on said information 
recording medium, in accordance with the iden- 
tification result by the processing of said iden- 
tification step, and also recording the address 
of said specified area of said information re- 
cording medium on said information recording 
medium. 

6. A program storage medium storing a program which 
a computer can read, said program comprising: 

an identification step of identifying the location 
attribute of information to be recorded on an in- 
formation recording medium, said location at- 
tribute relating to the location on said informa- 
tion recording medium; and 
a recording step of recording said information 
to be recorded on said information recording 
medium, in a specified area on said information 
recording medium, in accordance with the iden- 
tification result by the processing of said iden- 
tification step, and also recording the address 
of said specified area of said information re- 
cording medium on said information recording 
medium. 

7. A program to be executed by a computer, compris- 
ing: 

an identification step of identifying the location 
attribute of information to be recorded on an in- 
formation recording medium, said location at- 
tribute relating to the location on said informa- 
tion recording medium; and 
a recording step of recording said information 
to be recorded on said information recording 
medium, in a specified area on said information 
recording medium, in accordance with the iden- 
tification result by the processing of said iden- 
tification step, and also recording the address 
of said specified area of said information re- 
cording medium on said information recording 
medium. 

8. An information reproducing apparatus for reproduc- 
ing a plurality of information recorded in a specified 
area on an information recording medium, said in- 
formation reproducing apparatus comprising: 



detecting means for detecting the addresses of 
said plurality of information recorded in said 
specified area on said information recording 
medium; 

5 comparison means for comparing the address- 

es of said plurality of information detected by 
said detecting means to each other; 
determination means for determining the order 
for reading said plurality of information based 
10 on the comparison result by said comparison 

means; and 

reading means for reading said plurality of in- 
formation in the order determined by said de- 
termination means. 

15 

9. The information reproducing apparatus according 
to Claim 8, further comprising 

control means for controlling the display of the 
titles of the contents corresponding to said plurality 
20 of information read by said reading means. 

10. An information reproducing method of an informa- 
tion reproducing apparatus which reproduces a plu- 
rality of information recorded in a specified area on 

25 an information recording medium, said information 
reproducing method comprising: 

a detecting step of detecting the addresses of 
said plurality of information recorded in said 
30 specified area on said information recording 

medium; 

a comparison step of comparing the addresses 
of said plurality of information detected by said 
detecting step to each other; 
35 a determination step of determining the order 

for reading said plurality of information based 
on the comparison result by said comparison 
step; and 

a reading step of reading said plurality of infor- 
40 mation in the order determined by said deter- 

mination step. 

11. A program storage medium storing a program which 
a computer can read, wherein 

45 said program is a program of an information 

reproducing apparatus which reproduces a plurality 
of information recorded in a specified area on an 
information recording medium; and 
said program comprises: 

50 

a detecting step of detecting the addresses of 
said plurality of information recorded in said 
specified area on said information recording 
medium; 

55 a comparison step of comparing the addresses 

of said plurality of information detected by said 
detecting step to each other; 
a determination step of determining the order 
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for reading said plurality of information based 
on the comparison result by said comparison 
step; and 

a reading step of reading said plurality of infor- 
mation in the order determined by said deter- 5 
mination step. 

12. A program to be executed by a computer for con- 
trolling an information reproducing apparatus which 
reproduces a plurality of information recorded in a 10 
specified area on an information recording medium, 
said program comprising: 

a detecting step of detecting the addresses of 
said plurality of information recorded in said 15 
specified area on said information recording 
medium; 

a comparison step of comparing the addresses 
of said plurality of information detected by said 
detecting step to each other; 20 
a determination step of determining the order 
for reading said plurality of information based 
on the comparison result by said comparison 
step; and 

a reading step of reading said plurality of infor- 25 
mation in the order determined by said deter- 
mination step. 

13. An information reproducing apparatus for reproduc- 
ing a plurality of information recorded in a specified 30 
area on an information recording medium, said in- 
formation reproducing apparatus comprising: 

detecting means for detecting the addresses of 
said plurality of information recorded in said 35 
specified area on said information recording 
medium; 

obtaining means for obtaining the location in- 
formation of said information on said informa- 
tion recording medium; and 40 
reading means for continuously reading infor- 
mation of a prescribed kind from said informa- 
tion recording medium based on said location 
information obtained by said obtaining means. 

45 

14. The information reproducing apparatus according 
to Claim 13, wherein 

said specified area has a plurality of areas 
corresponding to the location attributes of said in- 
formation. 50 

15. The information reproducing apparatus according 
to Claim 13, further comprising 

detecting means for detecting the kind of said 
information; and wherein 55 

said reading means reads the other informa- 
tion out of said information stored in several areas 
based on the detection result by said detecting 



means if the reading of said information is failed. 

16. The information reproducing apparatus according 
to Claim 13, further comprising: 

storage means for storing said information read 
by said reading means; and 
restoring means for restoring prescribed infor- 
mation out of said information stored in said 
storage means. 

17. The information reproducing apparatus according 
to Claim 16, further comprising 

detecting means for detecting the maximum 
range of areas where said information has been re- 
corded, in said specified area, and wherein 

said reading means reads all information re- 
corded within said maximum range detected by said 
detecting means. 

18. An information reproducing method of an informa- 
tion reproducing apparatus which reproduces a plu- 
rality of information recorded in a specified area on 
an information recording medium, said information 
reproducing method comprising: 

a detecting step of detecting the addresses of 
said plurality of information recorded in said 
specified area on said information recording 
medium; 

an obtaining step of obtaining the location in- 
formation of said information on said informa- 
tion recording medium; and 
a reading step of continuously reading said in- 
formation of a kind from said information re- 
cording medium based on said location infor- 
mation obtained by the processing of said ob- 
taining step. 

19. A program storage medium storing a program which 
a computer can read, wherein: 

said program is a program of an information re- 
producing apparatus which reproduces a plu- 
rality of information recorded in a specified area 
on said information recording medium; and 
said program comprises: 

a detecting step of detecting the addresses 
of said plurality of information recorded in 
said specified area on said information re- 
cording medium; 

an obtaining step of obtaining the location 
information of said information on said in- 
formation recording medium; and 
a reading step of continuously reading said 
information of a kind from said information 
recording medium based on said location 
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information obtained by the processing of 
said obtaining step. 

20. A program to be executed by a computer for con- 
trolling an information reproducing apparatus which 
reproduces a plurality of information recorded in a 
specified area on an information recording medium, 
said program comprising: 

a detecting step of detecting the addresses of 
said plurality of information recorded in said 
specified area on said information recording 
medium; 

an obtaining step of obtaining the location in- 
formation of said information on said informa- 
tion recording medium; and 
a reading step of continuously reading said in- 
formation of a kind from said information re- 
cording medium based on said location infor- 
mation obtained by the processing of said ob- 
taining step. 

21. An information recording medium, wherein: 

a specified area is formed at a prescribed po- 
sition in order to store first information having a 
prescribed location attribute out of location at- 
tributes relating to the location of information on 
an information recording medium and files 
composing CLIPINF; 

a plurality of said first information is recorded in 
said specified area; and 
second information as the contents corre- 
sponding to said first information is recorded in 
an area other than said specified area. 



24. The information recording apparatus according to 
Claim 23, wherein 

information to be recorded in said specified 
area includes PlayList information. 
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The information recording apparatus according to 
Claim 23, wherein 

information to be recorded in said specified 
area includes thumbnail information. 

The information recording apparatus according to 
Claim 23, wherein 

said control section controls the recording po- 
sitions in said specified area so as to change in ac- 
cordance with faults in said specified area. 

An information recording method for recording mo- 
tion picture information and its management infor- 
mation, said information recording method compris- 
ing: 

a control step of controlling said management 
information so as to be recorded in a specified 
area on an information recording medium and 
of controlling said motion picture information so 
as to be recorded in an area other than said 
specified area; and 

a recording step of recording said motion pic- 
ture information, said management information 
and the address of said specified area of said 
information recording medium on said informa- 
tion recording medium. 



35 



22. The information recording medium according to 
Claim 21 , wherein 

the address of said specified area on said in- 
formation recording medium is also recorded in an 
area other than said specified area. 



40 



23. An information recording apparatus for recording 
motion picture information and its management in- 
formation, comprising: 



45 



a control section for controlling said manage- 
ment information so as to be recorded in a 
specified area on an information recording me- 
dium and controlling said motion picture infor- 50 
mation so as to be recorded in an area other 
than said specified area; and 
a recording section for recording said motion 
picture information, said management informa- 
tion and the address of said specified area of 55 
said information recording medium on said in- 
formation recording medium. 
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M I A Map for File System 
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